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[0 0 8 9] 

i/ — 9* * Utti- * ci fc 3&* -e # a o 

[0 0 9 0] 

&<=> A / 4 7 >*)I*#U ffc A /4 5/7 llfrSB?0»»£«*<3flm;&ft«>£ 
$tlOO%fcLfcfcl, »[5fO#»^*«Oini ± 0 7 5 % ± 5 %Wj<0$LW. tZtLX^ 
2><DX, «£ Oi£v>J£-*- <9 *:tU J.o, fO»l&&«l***flltev^^»«l[# 

v - fl* * £ i t § £ o 

[0 0 9 1 ] 

o 

[0 0 9 2] 
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[0 0 9 3] 

o 

[0 0 9 41 
[0 0 9 5] 

3M*8c i/ - -r^ffitt-r a i t ^-e § & o 

[0 0 9 6] 

[0 0 9 7] 

[0 0 9 8] 
[0 0 9 9] 

m-H **»»a**ft^- yoit^att:* 5 on±i ontniif, 

[0 10 0] 
[0101] 

v - -if 7 w * a s> * - -ft* i" * i -e. IS v»#— =e - K^SEtt. © 
[0 10 2] 

& k , k& & %w&m ^-o^xmm^mmvx mm mmm-ti „ 

[0103] 
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^2 9©M@^?tLTV^ 0 B8W\ 0 7 ? 2 9 ©±11^11^* * 

o fci5. DFB 1/-1T1 OJIflfcgfcjl.***:*^ FeK-/InPWn 

y ?m 1 6 &Wffit LtS^Iia-Cl/^o IK, HI7trti, -t-* P D 2 If 
^Srjl-e-^ae)^ i^E^^PD2 Ol!^W^j&£*L7tS i Nil 7 Lt 

10 10 4] 

MlRTfmS^Tji-fXiiz^ f!t^-2 9i±. *y U 5/ y ?MmZtitzD F B U— f 
[0 10 5] 

;of^2 9 0^#Ofrmft(i> flJx.^2 5 O/imTii, o| *K DFB V*-if 1 * 
&tr%=?-£i£<Dlft&&te 1 5 0/imi <9 &ftv> 0 t fc, DFB U — IF 1 (<BfU»3fc&«i* 
3 0) OMiSfi, $lx.ffl 0 0//m-C^(5> f£3fefcJfc^T*0#3&&«J*gj&*ffi4fiv>o 
[0 10 6] 

iODFBW-f Hi, r«I*ISDFBV-fJ t$m^^ i fc * 

fc*. ^miMo*^ nfl)&%&m3 o *ftt*«r&2 oosg® 1 a , ib©nt 

S$®1 bH*»fetWr«*A/iRlt*J l&WW 1 b<£>££lt^fc&£o 
[0 10 7] 

DFB l/-f 1 »±, n-InPlMR10±i:ER$*L^ InGaAl As^OI 01 
W^It^#P (Multiple-Quant um-We 1 1 > MQW) 11, A 1 G 
alnAs/Al InAs/InGaAs Pftfrb &£3fcBfi (Separate 
— confinement— heterostructure, SCH) 12a, 12b 

, s.o f ®w^#5fej.o h^itoia^f^&T- 1 3 z&ttitm$is&b. p - 1 

nP^77KUt, p + - I nG a A s ^ft»; "fM 1 5 fc, F e K- -fUbfflfc I n P 1 
6 fc, mmPllhffiWIlt LT<£>S i N 1 7 (S i N 1 7liPD^->a >lt Lt 
i, DFBV-fIpttl8ais nISH (nl^l 9 P D 2 

[0 10 8] 

-TO? *>MQW1 1 ^^Uliff^ 1 3 tCi «5fU#|§^^3 0 3&««J*$tLTV>& 
[0 10 9] 

ci-e, *%ffl&f&<om%&K-&\t'>x\t^ MQWi l *#JMF*fe *) U 

ft&li 2 0 0 c m" 1 t L, 5pJ3Mfc&fHi* 3 0 ©fftg$ «100//mt Lfco 
[0 110] 

«lil00c m^JSLLK, Lit 1 5 0^ mJ&lTK, f *iWS€$itTV»5 0 
[0 111] 

f-y^KJ: «j£U IC> #&»1H1 b *, DFBV-flp*tl 8 a 

t i /p t/Auo&m&'mm-e&m-tzztKx o, K&ssmi b 0n*.«r9 5%m 

±<&Rftsp KWRtt-ft UV»4 0 
[0 112] 
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DFB V—*f\ cDfuSns® 1 a (IH8#M) (±> #Bfl X <9 ®M 
mmi a*c»4R»*0. l%aTOHRW (AR) (HI75H&) SrJfeLTV^ 

o 

[0 114] 

(SMSR>5 0dB) t> fiMttttatttft «2mA) ^aflfco 40mA 

a±0»m-m^J:<9> 3mWJ2l±OtW**7T-f^iilijfc, 20GHz?:i£^f r 

[0 115] _ 

»I1 b^^W^-^CilL-CfxIt **Jfe»»-Ctt. Mil b£ 
^IflLtv^/;*, ^JK ^ J: * fflWH-ClfcOBie 1 b frh&%~-<om*i'< 7 -7&*/Js£ < ft 

[0 116] 

^-^PD2^ <5X^7-*J: DFBV-f 1«H 

bn*It*ms««^*x*L, Rtt**«*t.&v»sjRt, -SB. custom lib vtm 
■r tiffin kub 2 ^ mgaoffi^^*s*iSf*i-* £ k * ik t& 

& o 

[0 117] 

^^PD2<DV-fi(?)«I *-*PD2£*5V>-C\ DFB_U 

-^1 i**lRTt&liM®2 a (H8#l) ) tt. DFBV-f 

9jfe*iqi*H-&fc«K 0 8^ti?^ DFB V-if 1««H aCWLffrPli* 
1% l«H ai:MHW*t^o i--C% DFBV-flO 

T RMR •? ftiP V - -fill KRhtk^X 3 ) \~WtH.-? * o #*itt§fl«mi . * * 

9 VstGLtt, fl;U*5 0jum6jrc*»K MM£iJg0Ji. flJxJfl 0° iUv»4. 
[0118] 

i^ioCDFBV-fl i-#fc»t^ : E-^PD2tfflV»4£fc|C±^ DF 
fctfffifcfco ^2 9^*^ftf4^ 2 5 0 ^m^ »1 0 GEi^H^D 

#«Oi[»*P*ai*liat-4ti:#W*fc« 4^ EttWflU OmAaitf r >2 0 
GHz5Wb*trv>4#. lOGbp s MfcWffi* S^^i«9-Jl 

fiilti-*i t^l, 1 0 G-CMO S F7^&~£&l*IH^lt£&^^& 

So ^> CMOS OLD K7^^filt^Unc o o 1 e d<Dtt»8£ 

[0 119] 
[0 12 0] 

fctiiE# 2004-3091038 



#M 2003-399842 
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—9*1 Otft^ffi^^tVJftv^-CJbo-CfeDFB 1 t^Uv^o Eiflfcte, 

HI l^SHl 4 0#BC«v»-C, ?-^PD2^l5^i:l±, P D 2 

f«$iitv^ J ;v^l^oT'i)*-^PD2^Uv^o !H 9 7ifMHI 1 4 

[0121] 

i-fi&ftUx EI9 K^1"J;? n-InPitlO±C, ^«&«&fflj££ft*fl§v» 
n-InGaAlAs 1 SCHfl 2 a (lOOn mff) s 1 %0 I n 

GaAlAs (5 nmJS) StTSIoSB "3 M*- 1 I nG a A 1 A s (5 n mJJ 

) ^'JT^ib^S 1 01©MQW1 1 I n G a A 1 A s ( 5 0 n mff) / I n A 1 A 
s (5 0 nmff) /InGaAsP (150 nmff) ^e>44i2 SCHfl 2 b t, & 
fV>p-InP*A*-l (la^BS- ; 5 0 nml) fc> £ ZL<DMfc$uWz-$~Z>o 
[0 12 2] 

p-InP*^-S (H^B&) fc**U EBg^?:fflv^, DFBP-f 
^mm-f^o tmff^&T-M^ti. ^tf»2 0 0 nmt, A/4v-7M£S3 1 ( 

0ff^l3fi. JB*f*»-fr#atT?J.-3 A/4 y7 bflHfifctfU iA/4->7hfift3 

1 # % m&$k$cffi& 3 0 O But^ffiJOS^ *100%tU;ti, 8fU##&&«J* 3 0 O 
fflftft J: "3 7 5 % ± 5 t § tLT v> a 0 

[0 12 3] 

te¥1"^o ::t, EJW^f^^ti. 1 0 0 nmhU 0*r^^->»:W 

t^F7^fX7f >7(i, A l *^tf» (-9|l)i2SCHll 2b©I nAl Asi) 
it|IU^^|2 SCHfl2bOlnGaAs PJfTr;*. hy^*4o £*Ltt> 
A l fc-g-trJBOSMtfc J: SPaB$&£fcE]K1- JaJtfcJ: !K Si 9 l*7F^" i d 

k> ass-w (DFBv-f icia^f^i 3 $ tL^ * ^s^m $> 

[0 12 4] 

Hi 0 t'^-TJ; ^ fc, «W3*»£EI«r«?-i 3 ^r«&**t 
*Jftfti£*fflv»"t\ Qik.\£ 2 // mffOp - InP???Kil4fc, 300 nmffOp + 
-InGaAs^r^il5t> fciOJRfcjfcft-t'fco 
[0 12 5] 

^K, Hll^ti^K, b^'fxyfV/tfflV'T, DFBU-f 1 k^^PD 

2 ©#««**tfS«fcBM if 3 2 ZMfc-fZo o| 19, DFBV-fl ^-fPD2© 
#»*«*(t*#tr^-9-*»t-C, p'-InGaAs^t^il 5^f& 1 S CHS 1 

2 At x-<o&m* *y?\Z£ *) ££T% |I^t3 2<0|| («& 

S DFBl/-floM«tliMilil. 5^mgl 
t-r^>-^T% €-^PD2 0l«T1±, OT»^<t5^^xlf5 0^m 

[0126] 

mi 2 iZTF-r x 5 m$i®*y-3 2(ommm^ mm^m^m^m^m^x 

s Fe K-7I nPII/a^Il 6*, IktMfcJSM "fr 3 2 fc W M£ * T^ftl"* B 
fc*^ *#yt^llt?{^ Wny^ftLt, F e * K- tf >^LTift®#itfbL£F e 

icji^ix-ffR u zm^x i> &v> 0 

[0 12 7] 

^ic, HI 1 3 fcarTJ:? fc, K9^fiff'//«:fflv>t, *-^PD20ll*3^tt 
tx?f>m£^J: 1), **fM^3 2*, DFB W-f 1 i*-^PD 2 tC^ 
it4. &*5> toxyfvm, n-InPiSlO«SII5K*«it4o 
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z-y ?\Z X n DFBU-f 1 ^tSffi lb (HI 8 ; flJ#f&£H*£ 3 0 <£>f£2f§®T? 
fc^-^PD2«®2a (1^8) t&l&J&Zti&o 
[0 12 8] 

i^)H ; f-^PD2(OiSli2ali, |8i:^fJ:?i:, DFBV-f l©f«Il 
o &i3, DFBl^-f Ut-^PD2t©H« (^^^•/SB^IGL) t±&J 5 0 ^ m 

"Cifc & o 

[0 12 9] 

BU^ti^C S i Nil 7 9 tc*»t*±lBli«>^*lii^*i- 

*o -<^s iN&i 7ii, mmm±mmmm^.xfK^^^-"y 3 >mmt Lxmm-r&i> 

[0 13 0] 

SiNlHCIi, DFBl/-f l^^illftXffl^l 7a«-HOL, 

[0131] 
[0 13 2] 

1"^^*.. DFB V-lf lO^-Cti, S i Nil 7 Jtfcfcv^ J.o, #S i Nil 7 

i-9t-> DFBV-ffflplSl 8 a Wt^o 
[0 13 3] 

;it\ DFBI/-ffflplSl 8ali, «ictf, T i P t AuHfti, -©DFB 
V-fipfll 8 alt DFBV-f 1W«S1 b«It^i^tfit^o £*L 
}c «£ $ DFBWf 1 OfjgH 1 a OKttmt Lt^ittf9 0 %£l±<^ffiR«-spS:W* - 

[0 13 4] 

DFBWffflp«tl8ali, ^f^KOlt^t*. ZtUZX*)^ D 
FBW-ffflplH 8 a©*^^->^>X*+fl-fc/N$ <i - *it**^**©^ DF 

[0 13 5] 

^^PD2©itt^ EHfcfc, S i Nil 7±*r«V», g?S i Nil 

7fc^JSS*L;fc«iiKi£ffl/BO& (H^B&) ^Ltp^InGaAs^t^lHi 
^iT^ ^-^PDfflpSSHbWtSo 
[0 13 6] 

Sfc, *^^ftW*flf*SL -»*Ii-tfc* nl«19^j8t4"o i CO n m& 1 

9*4. DFBU-f l^-^PD2i:tl©iOt$)^o 9 i^OTi^flFSW: 

, mWi*&£it fci&MT-5 $Ix.{£?^# s l 0 0 ^m~3 5 0 ^m@ 

[0 13 7] 

[0 13 8] 

SI) "C, -#k*otv»*#DFBl/-f 1 ©UtrSftlf^iilif^RI* 3 -^^ 
[0 13 9] 

Hfc, DFB V-1f 1 PD 2 * lB-foittrm=f-ttm\'r^ %=WE9k#7Z 

TU. 

[0 14 0] 

DFB I/- if l##Oii:^eul4 % fe8flt^ofco 
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18/ 



[0141] 

-&%W&WLV>m=?-2 9 ©*>fXli, WDFB Ix-if ilWtflJgOftS 2 5 0 ^ m, Ipi 
0 & n n n i^m:S2^1@£v^;|Sa6TJi0&'fg£#££ k^lfc. #<btL£ 

[0 14 2] 

[0 14 3] 

ICAlMfl^^^W^^L^^ *f&9!»;Ju iOWcmfc-f. GalnN 
A s/G a As^ON^*J-*H-*v»TfcWtft^#EJfelTlfe"e*&o GaAs^x 

o z<d x n mn&£.mi&3 o a i „ nxvs b©n^ < t 

[0 14 4] 

±iB»— 0*JS^JSi-*v»T % p-InP^77Kl 4<0 K-tf^fcflefcffi* 
Lfc»K DFBV-f 10>t*l. 5/£m*J£K{g;«Lfc!K flJ##££^ft£-S3S 
< L/c *) -f& hfCiot, DFB V— f 1 Olt^Iffigu* 5 OQil 0nejKK-*-££ 

[0 14 5] 

±M<on— 0%m&m~?l*. 9CDFBWfl i^-^PD2t^-#S5i:* 

t$*i-CV^^^^L^\ ^HWttitt^Blfei*, 08*. 1*01 5 Kt^-TXo DF 
B V-f 1 O^^USiifcjlRf-a 5 t ti i i: 4f i l-&fc>*>. ^<oir^» 
Stfc^&Hf^S 5 (±, 0 7 9 hJfc^-C-^-* P D 2 L&V>£-Ctf)**fc 

o 

[0 14 6] 

HIl 5 fc^-**— ©*ttJ§&»lc«S3rT'3 5 fcfcJU HI 1 1 OftBfCff d J-f 

f^/i:TDFBl/-f l©ft*©*©i«»>t (HI^b&) *J£Jfci-fc fc <>fc> 
* PD 2 *J&J&-f2>tz>b<D&xm*%1fc-f2>o 
[0 14 7] 

111 5CSt*?3 5©»^, 5^r#C0#ff«{±^lJx.{f2 0 O^miKiEKjS 

R-ffci-Sit^-CiSfctfeK, DFB V-Hf bOffiRltRKWu DFBl^ 

[0 14 8] 
[0 14 9] 

tfc, ±|Bi-©IM(:fev^, mi 3«iLfctt, ^E-* P D 2 Ofj^tK 

#jfltj& $ *t jt^asaw-s 3 zmm l fcit^- 33WtHfi4, fl.«Rt*# 3 k # »t 

*#3**l«5*©IE11JaSIM\ fljxJf, DFB V — If 1 <Dffl&<D$}2m<D4 0 0 nrngiSf 
P D 2 «9 . DFBV-f 1 <7)«® 1 b kffft*4W* «5 > ±SfiM 

[0 15 0] 

II 1 6 KTFi-X d fcfl.«B£*fr#3 Sr*a-t4*^ n«Rlt»3 0>tttf KJ: "3Klt$# 
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fiLk"*-**:*, DFBV-f l©fS®l bCiiilElfl^ML^v^tiv^ IH 
-2> o 

[0151] 

fS^fiT^-?,/;^ PPJ#3££fIit3 0 £ifet>ltm 2 1 a, lbO^^m 

[0 15 21 
[0153] 

«® fl-WKStS 3 (DKtt^&ftT&T-r Ztztb, DFBV-f 1 <OM&&&ffi&& * ft 
»t*-WtL**l oo»Mctt^L, ttO^WT^oti^ (Will 
[0 15 4] 

Sfc. PD 2 t-MCi«^W:DFB I/— if 1 (H7) H17t:^ti 

^ 3 4©±lCp t n^IIMx-^i^tt^M^^o Z<Dfz#>, Fe-InP 

[0 15 5] 

fllx-tf, CWDMffl^O^ti. 7Wtt3F V-f7 V ) 3 4 

K«£**l*#*<DDFB U— 9*1 £>3&«ftri s #tJ 2 0 nmmm-f^KZ Z *) 4-rD F 
B W-f 1 ©lKfft?l 30mM*ffl&-f2>o HI 7^ti^C4o©DF 

B P~9*l H447 WflcSf^S 4©»^i:, $)x.(f, A 1 (Si 

©DFBV-f 1) = 1 2 9 0 nm, A 2 (»2©DFBV-f 1) = 1310nnu A 
3 (»3©DFBl/-f 1) = 1 3 3 0 nm, H (» 3 <0 D F B V — <f 1 ) =1350 

[0 15 6] 

ifc, TWtfcSfT-3 4 t^*tL4#DFB 9 s 1 *3Bti£fcKIM-* ^-DFB 

i?, ^2 ortKiTmi^c^t^o 

[0 15 7] 

Sfc, i&DFB I/- If 1 05pJ#H^it3 OIWCOffiSlOljft^^wrilQja-tS^ 
#DFB U--T1 <DfHm (5pJ»5fc£lWrt 3 0©>f'tfitt©tf?f) tifiJx.{f 5 0 0 ^ 

[0 15 8] 

ftifcWfc, ±IBS-OHWSi:|Wj#^DFB U-ffflpItl 8 aS^-^PDI 
plil 8 b ^^-r^^tCjjnx.T > DFBl/-fInli2 3 RXf*-? P Dffi nSS 
2 4 &7 WflUTFS 4W±SiMt*. ittfcJ: *K #DFBV-fl ^71^^^ 
Sf^3 4OJi®H0*>P)a5ilCitSl^T^*C: t £&&o 
[0 15 9] 

»E30HJfe^I80»'&'i:tt. HI 1 8 lZ7F-fr£ 7 DFBV-ffflnlI2 3 
S0 f; e-^PDfflnIS2 4tn-InP3>nM21 *CffiRU^:^WK»^Jft-f *'J& 
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Wtf$>2>tztb, HI 2 <7>#i®t^ibH 1 3 <DtkWit1-Z>tzi&cDx.y ^>^(±, h^fli (HI 
[0 16 0] 

iflJi^ KLT#k*L&7W#3it^3 4&, Mx.lt HI 1 8 K^-fi ? i:AWG^I 
^2 7 fcW^V v KiSL, Hi**attt2 8 K^jteffi* (A 1 ~ A 4) ZittbXM*) 

[0 16 1] 

H 1 8 i:^tAWG^S^2 7 £ftx.-c\ W7-f /i/^&OU 

[0 16 2] 

[0163] 

^2 9, 3 5, 3 3, *>L<li. ±fB»E3<0^ife^S8tw#ST P>f ^^-3 4 
[0 16 4] 

[HI] W*-K«ffiJfc (SMSR) <OA«/gth^tt^t®-e*So 
[El 2] #fj|?)DFBV- riCiStf-Sijl— K#@£ IJ *^i-H-C*&o 
[H13] DFB V-^fcO^^V^^I-HI-C^^o 

[H4] I*l£l$*S3: a i = 2 5 cm" 1 ^^, #*K*ft*A «/gtb©ll#l64ffi 

[H5] rt»«*oi = 5cm- 1 Oj|^0, A a/gth<Pf!]#$&&«C 

[0 6] A a/gthSs 1 *»7t-^Mfl[*aE<0fy»l&^IB«SL'K^tt*^-rH"C** 

°[H7] ©HJfe^ffi-K«*, ^-^PDfc^yV S/**&«3*LfcDF 

B »f(Oflt3ft«r^-r«S:fi9!flr!S^H^**o 
[H8] B7©*^«SI!!H:±ffiHf*5, 

[H 9] HI 7 «f^SI^o-t^t:^it*MQW- S C KJ&&RV?m%x& : ¥-J&J$.* 
Um-t& tz tb (DWk&W * &%H "C * * o 

[gll 0] El 7 ©IT-OStyn-b^CiMU p - I n P ^ 9 y F2SttFp + — InG 
a A s * -v v ynj&MZmM-fZ fc*0«A«4*HIBt*4o 

[Hill] H7©*^<0»jS^n*^^*tt4*ifeK^ , 9-^j«*»Wi-&fe4e>O« 

[HI 2] H7 0*^^if7 p n-b^ti3tt*^J£^Ll nP/n»^MStll| 

[mi 3] m 7 om^<vmj&7v ^xtz&v zm^frmzmxir &tz&<Dm^m%m 
*am-c&3 0 

[mi 5] $II^WiZ©Iilfll:#SDFB V-W*£*^«:*A&fc$SH5IH 

[mi 6] *5&Ko*Ho^jfe^«8K#&, JMBKttJSfc*^ V *yy ?&mzti1zD 

[HI 7] *5&Ww»EO*M^lffiJw«*l/-^TV^O»j£*^*5ft»ftimH 

[Hi 8] HI 7^I/-f7V-f iAWGM^^^W/'J ? KitfKLfcJlfcJgfc^ 
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[0 16 5] 

i 

1 a fffSiSM 

1 b l&M 

1 3 0*r«^ 

18a DFBV-ffflpI* (-«***fUtJR**Jft-r*) 

2 9 fit^f 

3 0 SRHH&MW* 

3 1 -1/477 h&W 

3 5 HF?- 

3 3 ^"?* 

3 4 TV'f «t*^f- (Millff* ^t7W) 
GL 
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0 1 2 3 

A a /gth 
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mm 2 0 0 3-3 9 9 8 4 2 v : 2/ 

[BT2] 




HR-AR(90%-0%> (90%-0%) (90%-30%) 



ffiiE# 2004-3091038 



2003-399842 



3/ 



3] 



1b:^«SB® 
(£84^=90%) 



"7" 




Ll 



L2 



V 



-1 a : Eu3ffi® 



31:A./45/7MfcB 

L = Li + L2 , Li : L2 = 25 : 75 
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[1215] 



#H 200 3 - 399842 



5/ 
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6/ 



IH61 
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1117] 
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[08] 



1:DFBU-tf 



2:^— ^PD 



1b:&*H5 




Jr 















2a:BiJ^M 
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[H9] 




tBSE# 2004-3091038 




mfE# 2 0 0 4 



-3091038 
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[015] 
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1 6] 
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